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THE GENETIC FRAMEWORK OF THE RECSK ORE GENESIS 
C s . BAKSA 
ABSTRACT 
Many authors have dealt with the massive and stockwork gold-siiver-copper-pyrite deposit at 
Recsk since the 1850's when the production from these deposits began. However, several points of 
genesis and relationships of this relatively unique mineralization have remained unrevealed. Many 
of the conclusions, which based solely on field data, have since outdated. In the last two decades 
intense exploration activities, both drilling and underground developments, have provided several 
new recognitions, which served as basis for a new genetic approach. These were first summarized 
in a special volume of the Földtani Közlöny [1975], by J. GSEH-NÉMETH, T. ZELENKA, J. CSILLAG, 
J. FÖLDESSY, K. FÖLDESSY—J ARÁNYI, and the author. Some of these conclusions have been modified 
or supplemented with new data in the last years. Conclusions were drawn about the setting of this 
occurrence in the Eocene island arc, which could be traced in SW-NE direction across the Carpathian 
basin [CSILLAG et a!., 1980]. Similar complexes of slightly different ages are known elsewhere in the 
Carpathian-Balkan region (Timok, Vardar-zone). The localisation and spatial arrangement of this 
deposits can be related to the plate convergence-styles through the late Mezozojc-Paleogene period 
[HADZI et al., 1977]. Evidences were drawn about the young age of the Darno-zone [BALLA et al., 
1982], which have questioned the earlier concepts about the Triassic formations at Recsk being part 
of the Central-Mountain Belt [WEIN, 1969, 1978]. The Eocene Priabonian magmatism followed 
multiple tectonic deformation, which produced folding and fault-systems. Synchronous sedimentation 
(with fossiles of Nummulites fabianii stage) and Rb/Sr dates igneous rocks of 35,7+2—5 m. y. 
[BALOGH, 1975] provided reliable age determination for the mineralization. The multiple phase 
igneous complex includes diorite-porphyries and andesites. This suite (the Recsk Andesite Forma-
tion) is comparable with the dioritic magmatism of eusyncline belts. The ore mineralization is related 
to the igneous emplacement following the first submarine, volcanic phase. Alteration and minerali-
zation zoning resembles to the diorite-model of HOLLISTER [1978]. In the system of KRIVTZOV and 
PAVLOVA [1978] it is related to the eusyncline belt diorites. The succesive phases of hydrothermal 
mineralizations (Cu—Fe—Pb—Zn) were developed both in time and space in the order of the decreas-
ing rate of heat flux from the peripheries toward the centre of the intrusion, and from the early periph-
eral metasomatic replacement and skarn deposits toward the latest central porphyry copper. 
A part of these ore were rejuvenated in the consequent magmatic pulses, and brought about the 
formation of smaller near-surface mineralization in the volcanic superstructure. Though the Cu and 
Mo contents within the porphyry mineralization does not correlate, the metal content contours 
correspond well with the geometry of the intrusion, hence, it can be considered as conformable. This 
arrangement is partly due to the localization characteristics, beneath the stratovolcanic pile. 
INTRODUCTION 
More than 130 years have elapsed since the exploration and mining commenced 
in the Recsk ore district. Numerous studies, papers dealing with several genetic 
aspects of the Recsk and Parádfürdő ore occurrences have been published in this peri-
od. Many of the ideas and suggestions have successfully survived the changes of prin-
ciples and theories and contributed to the understanding of the geological setting of 
Recsk in the Ca rpa th i an basin. PÁLFY [1929], ROZLOZSNIK [1939], SZTRÓKAY [1940]; 
PANTÓ [1951, 1952], KISVARSÁNYI [1955] , VÁRÓK, [1962] , TÖRÖK [1963] , VIDACS [1958 , 
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1966] and several other workers provided us valuable genetic conclusions based on 
the data of available surface and underground outcrops, before the deep — explorations 
begun. A new chapter in the history of Recsk explorations opened in 1958 with the 
deep drilling explorations, the results of which were summarized in 1975. 
ZELENKA [1975] h a s i n t e r p r e t e d t h e t e c t o n i c a n d i g n e o u s e v e n t s , CSEH — NEMETH 
[1975] the features and processes of mineralization, complemented by CSONGRADI'S 
[1975] investigation of ore-mineralogy. FOLDESSY [1975] and BAKSA [1975b] summa-
rized the penological characteristics of the volcanic and intrusive rocks, respectively. 
Hydrothermal alterations and skarn formation was discussed by CSILLAG [1975]. 
The stratigraphic and lithologic character of the sedimentary wall-rock was reviewed 
b y K . FOLDESSY - J A R A N Y I [1975]". 
The common point in genetic interpretation of these papers was the acceptance 
of the theory of relationship between the igneous activity and the repeatedly activated 
Darno megastructural zone [ZELENKA, 1973, 1974]. This idea was reflected by the 
paleographic reconstructions, suggesting the genetic link of the different mineraliza-
tions with the Eocene Priabonian tectonic evolution along this zone. This Darno-zone 
is merging with the Balaton — line southeastward. Several other volcanic areas are 
known along this line, among others at the NE-part of the Velence Mountains, 
where the igneous complex shows age relations and chemistry similar to Recsk. 
All of these occurrences are situated on the northern boundary of the Igal-Biikk 
eusyncline [WEIN, 1969, 1978], in the Central-Mountains belt, and include similar 
mineralizations, ore indications. 
An updated synthesis of this volcanic belt was given by CSILLAG and others 
[1980], who postulated the uniform island arc nature of these Paleogene volcanic 
occurrences. This volcanic arc and other earlier volcanic zones in the Carpathian-
system (Banat—Timok area, Vardar-zone) can be interpreted uniformly, based on the 
changes of convergence styles of the Africa plate, European plate and the several 
microplates between them [HADZI et a!., 1977]. This also explains the similar miner-
alization and petrologic features of these deposits, and the relative age differences. 
P O R P H Y R Y COPPER G E N E T I C MODELS 
The thorough investigations of porphyry copper mineralizations and their plate-
tectonic interpretations have simultaneously advanced. LOWELL and GUILBERT'S mo-
de l [1970] w a s f o l l o w e d b y SILLITOE'S [1972] p l a t e - t e c t o n i c h y p o t h e s i s , a n d HOL-
LISTER'S [1978] comprehensive study on the geological features of porphyry copper, 
t h e s t u d i e s o f KRIVTZOV [1977, 1978], POPOV [1977] a n d o t h e r s . 
T h e m o d e l o f GUILBERT a n d LOWELL [1970] d e s c r i b e s t h e a l t e r a t i o n a n d m i n e r a l -
ization zoning patterns of porphyry mineralizations in quartz-monzonitic intrusions 
of the Pacific-belt. Differences and variations on other regions gave rise to the 
diorite-model suggested by HOLLISTER [1978], which describes the zonation pattern 
related to more basic intrusive environments. 
KRIVTZOV [1977] has given a different classification for the porphyry minerali-
zations with varying petrology and chemistry: 
epicratonic belt — granite porphyry 
epi-miosyncline belt — monzonite porphyry, quartz monzonite 
epi-eusyncline belt — Na-granodiorite-porphyry 
phonolite-porphyry 
eusyncline belt — diorite porphyry, 
granodiorite porphyry. 
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KRIVTZOV and PAVLOVA [1978] has suggested a direct relationship between the 
zonation pattern of deposits and their geotectonic setting: 
epicratonic belt — K-feldspar, quartz — sericite, propylitic 
epi-miosyncline belt — K-feldspar, quartz — sericite, argillic, propylitic 
epi-eusyncline belt — quartz-sericite, argillic, propylitic 
eusyncline belt — quartz-sericite, (biotite), argillic, propylitic 
zones are typical outward from the centre of the intrusion. Common minerals are 
the anhydrite, gypsum (almost typomorph phases) and the zeolites. 
B o t h SILLITOE [1977], KRIVTZOV a n d IUGHIN [1976], a n d NAKOVNHIK [1968] h a s 
emphasized the importance of the advanced argillic alteration (secondary quartzite 
in the Russian terminology) in the lithocap region, wich is characterised by the pres-
ence of arsenic minerals and native sulphur, may indicate hidden porphyry minerali-
zation (Recsk, Lahóca), and sometimes hosts mineralization itself. 
A different problem is the question of breccia pipes, which frequently occur 
above intrusions in certain occurrences. According to KRIVTZOV [1977] they lack in 
the eusyncline belts and become increasingly abundant towards the epicratonic zone. 
The mineralogical aspects of these theories will be discussed in the following 
sections. 
THE GENETIC MODEL OF THE RECSK DEPOSIT 
Recently several new aspects were revealed concerning the relationship of the 
Darnó-zone tectonic evolution and the Recsk ore deposition [BALLA et ah, 1980, 
1981, 1982 and in press]. Field observations on the SW-part of the Biikk-Mts, at the 
Darnó-area and evaluations of drill-longs at Recsk has questioned the earlier theories 
about the links of the Central-Mountain-belt and the Recsk basement. The Mesozoic 
rocks at Recsk have found to be similarly overturned and folded, and shown similar 
lithological properties as the Mesozoic on the SE-side of the Darnó zone. Thus ZELEN-
KA and co-workers (in press) have concluded that the Darnó-zone was not a paleo-
graphic boundary in the Mesozoic period, as was previously stated. 
The Priabonian igneous activity was preceded by tectonic deformations (folding, 
horst structure) [ZELENKA, 1973, 1974, 1975] of the Triassic basement. The igneous 
activity was accompanied by marine transgression. The intrusive and effusive acti-
vity is centered on the horst structure. On both sides of these horst there are different 
basement lithologies, which now can be explained by pre-magmatic folding and 
faulting. This difference has later played an important role during the hydrothermal 
processes, since limestone dominates on the western side, while less reactive quarzite 
(siltstone) is the dominant lithology on the eastern contact zone of the intrusion. 
The different stages of the evolution history is discussed and illustrated on Figs.. 
1—10. On these several data are plotted to enhance understanding, thus not all of 
them is cited in the text. 
The age of the igneous activity can be quite accurately identified by both strati-
graphic and radiometric data. The limestones and marls beneath and an top of the 
volcanic sequence belong to the Nummulites fabianii horizon of the Priabonian stage 
[BÁRDI, 1970]. The K/Ar radiometric age of the relatively fresh andesites of the Recsk 
A n d e s i t e F o r m a t i o n fa l l s in t h e 3 4 . 9 — 3 5 . 7 ( ± 2 . 5 — 4 . 9 ) m . y . r a n g e [BALOGH et al., 
1975]. 
The first volcanic products are the submarine effusive (to less extent explosive) 
a2-type andesites, which deposited on the Triassic basement or earlier Priabonian 
sediments around the uplifted horst (Fig. 1), filling up the peripheral subsidences. 
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The a2 andesites are barren, no hydrothermal post-volcanic activity is linked to this 
stage, the ore indications in these volcanies are later products. The effusive centre of 
the a2 andesites is not known, only the extension of the volcanics can be contoured. 
u 35--.O6 years 
1 volcanic ana se 
Fig. 1. The first phase of the Priabonian biotite—amphibole-andesite volcanism, intruding through 
and accumulating on the Triassic basement 
Fig. 2. Idealized section of the diorite porphyry intrusion ascending from the secondary magma 
chamber during the second magmatic cycle 
This coincides with the position of the diorite-porphyry intrusion, which comprise 
the second magmatic phase (Fig. 2). It thus can be concluded, that the a3-type dio-
r i t e -porphyry stock has emplaced by the partial or total destruction of the second-
ary magma chamber and vents of the a z effusives, and accompanied by the assimila-
tion of equal volume of the Triassic host rocks. The intrusive body is 3 km long and 
600—800 m wide, with an elongated shape in N—S direction, following the mor-
phology of the uplifted basement horst. The intrusive body has complex lithology. 
Now only the first stage mineralized intrusives are discussed, the later, mostly barren 
phases are not dealt with in details, only their roles is mentioned in the appropriate 
sections. These later intrusives cut through the developed ore-bodies, remobilizing 
parts of their metal content. Upper mantle derivation is indicated for the first stage 
A3-type in t rus ion by the Sr87/Sr8G i so tope ra t ios [KOVACS, 1972, ZELENKA, 1975]. 
The chemistry, petrology and setting of these intrusives [BAKSA, 1975] is better re-
flected by the diorite-porphyry term,, than the earlier subvolcanic andesite, which 
was used for practical reasons. This rock-type is the most important source-rock and 
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host-rock of all types of mineralizations in the occurrence. As a melt, it contained 
almost all of the elements which generated and maintained the hydrothermal physi-
cochemical systems resulting in the ore precipitations during cooling. The chemical 
and lithological properties of the intrusives are similar to the diorite-porphyries of 
eusyncline belts [KRIVTZOV, 1968]. This is in agreement with environment described 
in the island-arc reconstruction by CSILLAG et al., [1980]. Thus these characteristics, 
and mineralogical parameters link Recsk occurrence to the diorite-model [HOL-
LISTER, 1978]. 
The Triassic wall-rocks were both mechanically and chemically affected during 
the o3 intrusive emplacement. Due to the destruction by later processes, only scarce 
data are available for the alteration synchronous with the emplacement. The typical 
hornfelses are not abundant. The mechanical movements within and adjacent to the 
intrusion, which created the fracturization necessary for the flow of later hydro-
thermal systems, are related to the cooling history of the system below 800 °C. Local 
tectonic stress fields develop by the conversion of heat to mechanical energy, which 
produce zones of tension, microfissurization and brecciation. These zones provide 
favourable loci of alteration and mineralization. Among others LAUMULIN [1961] 
has dealt with the „crystallization shrinkage" of igneous melts. He suggested initial 
increase of volume in wall rocks during the emplacement, and shrinkage, dilatation 
in the contacts and lithocap of the intrusion, as well as in the adjoining wall rocks. 
The development .of fracturization typically follows the crystallization. 
OSIPOV [1974, 1978] has suggested the maximum of this volumetric shrinkage 
in the apical portion of stocks, creating paraboloid shaped voids, which later collapse 
and brecciated apical zones develop, sometimes in significant sizes. Analogous to 
these breccias are the so-called assimilation breccias at Recsk, which have similar 
position and produced by similar mechanism. These contain magmatic or hydrother-
mal cement material. The development alteration zoning pattern during cooling and 
crystallization is a function of lithological and geochemical parameters related to the 
geodynamic position. It has to be emphasized that rock alteration processes advanced 
synchronously with mineralizations, though their discussion here precedes that of 
the ore —formation. 
The most typical alterations, which show certain zonation, are plotted on Fig. 3. 
The alterations are studied mostly by CSILLAG [1975]. 150—200 M wide skarn zone 
has developed on the contacts of the intrusion below —700 m depth, consisting of 
calc-silicate assemblages, which were formed during contac metasomatism. Outside 
this zone, mostly by thermal effects, local intact skarns were developed. Both endo-
and exoskarns can be distinguished. 
The circulation path of the migrating fluids related to the alterations is the micro-
fissurization (stockwork structure), which pervades both the skarn and the whole 
intrusion. In the bottom and central parts of the intrusion the quartz-veins, phlogo-
pite (biotite) alteration is dominant while propylitisation and endoskarns are typical 
to most of the intrusion. These two alterations are heavily intermingled and their 
distinction is sometimes problematic. The peripherical and upper zones of the in-
trusion have undergone intense silicic, argillic and sericitic alteration, forming a per-
vasive. The occurrence anhydrite and gypsum is common with every alterations, 
especially in the endoskarns and the propylitic zone. Argillic alteration (secondary 
quartzite) is typical in the apical partion of the intrusion and the lithocap zone. 
The alterations are related to hydrothermal processes. The zonation pattern— 
though it still needs improvements — does not belong to the ideal models. 





Fig. J. Scheme of alteration zoning in the diorite porphyry intrusion. Q=quartz, Ah = anhydrite, 
Bi=biotite, Se=sericite, Ma = magnetite; 
Practically the ore-formation has begun with the development of the diorite-
porphyry intrusions. The alteration processes, which have been related to the cooling 
of the intrusive, have first affected, the peripheral zones and the adjacent wall-rocks, 
and gradually invaded the inner zones of the intrusion towards the centre, which was 
the latest portion, which has been cooled down. The subsequent phases have been 
superimposed to the earlier ones (together with the effects of the later magmatic 
phases), and a complex system has been developed. 
Fig. 4. The hypothetical compositions and flow paths of the fluids related to the cooling differentiation 
of the intrusion, the parameters of the physico-chemical conditions of the,system 
In my opinion, accepting this way of thinking, the activisation of the peri-
pheral and adjacent hydrothermal systems preceded the process of pervasive meta-
somatism, considering the high temperatures in the central part. 
The space-time model of the Recsk ore genesis can be summarized in the fol-
lowing empiric-logic scheme; , * 
A. Pre-hydrothermal stage 
1. Contact metasomatic magnetite deposits of the skarn zone. 
B. Deposits related to the hydrothermal stage of the differentiation of the diorite 
porphyry intrusive: 
ORE FORMATION 
A H." ILA'.CF.N'O^̂ S.QH" 
+ HF.SiO ,̂ BÛ .̂COj.SÛ?, 
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1. Hydrothermal vein-type and metasomatic Pb—Zn—Cu—Fe ores. 
2. Hydrothermal metasomatic stratabound Cu—Zn—Fe and pyrite ores. 
3. Hydrothermal metasomatic Cu—Fe ores in the exo- and endoskarns 
of the skarn zone . 
4. Porphyrie hydrothermal metasomatic Cu—Fe—Mo ores within the in-
trusion. 
C. Deposits formed in the late stage of, or following the ore-formation processes 
and differentation related to the cooling of the intrusion, by the remobilizations 
effects of later volcanic phases: 
1. Hydrothermal metasomatic Cu—Fe—Pb—Zn—As-—Ag ores related 
to the silicic zones in axq phase stratovolcanics. 
2. Hydrothermal metasomatic stockwork, massive sulphide and hydrother-
mal exhalative collomorph Cu—Fe—Au—Ag—Sb—As ores related to 
the stratovolcanics (Lahöca-type). 
This sequence indicate the temporal evolution and the genetic development too, 
the different stages of which is shown on Figs. 3—10. As it is evident from the previ-
ously described sequence, the ore deposits have no clear one-phase parageneses, rather 
mineral assemblages, comprised from a number of different and telescopically super-
imposed paragenesis, which have developed as functions of continuously changing 
heat fluxus of the igneous phases which have generated the circulation of fluids. 
Fig. 5. Vein-type and irregular hydrothermal metasomatic polymetallic ore deposits in the Triassic 
wall rocks of the intrusion. The first stage of the hydrothermal ore deposition 
Fig-. 6. Hydrothermal metasomatic polymetallic and pirit ore replacement deposits on the outer 
boundary of the skarn zone, along lithological contacts in the Triassic wall rocks. 
The second stage of the hydrothermal ore deposition 
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Fig. 7. Hydrothermal-metasomatic chalcopyrite-pyrite ore deposits in veins, lenses and pods in the 
skarn zone, replacing the silicates. The third stage of the hydrothermal ore deposition 
Fig. 8. Hydrothermal metasomaticCu—Mo disseminated and vein type ores, formed in the stockwork 
structure of the intrusion. The fourth stage of the hydrothermal ore deposition. Also the 
relative times of formations (tx—tj, for the main paragenetic types in the whole complex are shown 
In the hydrothermal stage of the a3 intrusion the ore formation has advanced from 
outside the intrusion inward. In the subsequent volcanic phases the formation of 
the related ore deposits was governed by local, though similar, factors. 
The relative formation temperature data (Figs. 3—10) were obtained by the 
i n t e rp re ta t ion of decrep i ta t ion studies by CSILLAG a n d KOVACS [1972]. 
Thus, the last — and most important — ore formation in the physico-chemical 
system of hydrothermal metasomatic processes related to the diorite porphyry intru-
sion was the porphyry copper mineralization. During this stage, the ore mineral 
assemblage, which precipitated from the fluids due to the loss of their circulation 
energy, „freezed in" the stockwerk structure of the fracturized, porous host rock. 
The ore-body contours — which are in fact isograde-lines — and the alteration zone 
boundaries closely follow the retreating path of the thermal fronts, which generated 
the fluid circulation. The structural parameters of rocks (i. e. the cooling fissures of 
intrusives, the lithologic boundaries, lithological changes and pre-ore fissures in 
sedimentary wall rocks) have played important role in the shaping of these contours. 
The contours of porphyric ore bodies are controlled by the metal concentrations 
rather than lithological parameters. Two groups of the porphyric ore bodies can be 
distinguished according to their shape [SMIRNOV, 1974]. Conform deposits are those 
in which ore body contours are subparallel with the shape of the intrusive, disconform 
2 
94 
deposits are those, in which the symmetry axis of the orebody does not fit with the 
axis of the intrusive. Cu and Mo distributions coincide in the disconform, and differ 
in the conform deposits. From this aspect, the Recsk porphyry copper mineralization 
shows the following characteristics: 
— the isogrades are subparallel with the intrusion geometry; 
— the distribution of Cu and Mo shows negative correlation; • 
— the centre point of the Mo reserves coincide only in parts with the central depth 
of the Cu reserves in the explored vertical section of the intrusive body. 
Fig. 9. Hydrothermal polymetallic ore deposits in silicic zones produced by the eruption phase of the 
a^q quartz-biotite-amphibole andesite as the second phase of the stratovolcanic activity. The fifth 
stage of the hydrothermal ore formation 
L A H 6 C A 
of the stratovolcanic activity. The sixth stage of the hydrothermal ore formation. The post-ore 
pyroxene-quartz-biotite-amphibole-andesite is the 4th phase of the stratovolcanic activity. • 
C o m p a r i n g these da ta with the classification ofSMiRNOvand POPOV [1977], the 
Recsk deposit belongs to the conform deposits in morphogenetic aspect. The for-
mation of this is promoted also by the covered and quasi-closed nature of the system. 
The detailed description of the ore-formational data and the parageneses related 
to each ore-forming phase is beyond the scope of this study. CSONGRADI [1975] and 
BAKSA [1975] has discussed the paragenetic sequences in the deep-level and near-
surface mineralizations, respectively. 
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SUMMARY 
The following conclusions can be drawn concerning the genesis of the Recsk 
deposits on the base of the cited studies and my interpretations: 
— the occurrence belongs to the Paleogene volcanic arc stretching along the Balaton-
Darnó line; 
— the main phases of mineralizations ending with the porphyry copper formation, 
are related to the hydrothermal stages of the differentiation of the diorite-por-
phyry intrusion (a3); 
— the two younger volcanic cycles have resulted in late-stage near-surface mineral-
izations. which are considered as rejuvenated ores. 
In comparison with other porphyry copper mineralizations in the world, it can be 
suggested, that the Recsk deposit was formed during dioritic magmatism of an 
eusyncline belt. It shows similarities with the diorite-model in the zonation of the 
source intrusive rocks and ore-distribution. Morphogenetically it can be termed as 
conform deposit. Its classification was made easy by the completeness of the cluster of 
ore deposits, though the sequence of superimposed ore forming stages have meant 
difficulties in the interpretation. 
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